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Abstract: 
 
Fractured instrument in root canal therapy creates a major obstacle in completion of successful root 
canal therapy. It prevents thorough root canal cleaning and shaping apical to the level of separation 
and hinders the clinician from optimally preparing and obturating the entire root canal system. A 
number of different instrument removal devices have been reported but most are expensive and not 
easily available.  
 
A case series is presented in which the fractured fragments are retrieved with the help of ultrasonic 
tips and headstroem files (braiding technique).  
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INTRODUCTION  
 
Every clinician who has performed 
endodontics has experienced a variety of 
emotions from the thrill of the fill for a well 
obturated canal to the agitation of the 
procedural accidents that might affect the 
prognosis.1,2Example of procedural 
accidents include ledge formation, 
transportation, root perforation and extrusion 
of irrigating solution periapically.  
 
Fracture of the root canal instrument is one of 
the most troublesome incidents in 
endodontic therapy, especially if the 
fragment cannot be removed.2When 
instrument breakage occurs it immediately 
provokes despair, anxiety and then we 
anticipate other nonsurgical treatment 
techniques to extricate the instrument from 
the canal.3 
 
With the advent of the rotary nickel-titanium 
files, there has been an unfortunate increase 
in the occurence of broken 
instruments.3,4Considering stainless steel and 
nickel-titanium instruments the prevalence of 
retained fractured endodontic instruments 
has been reported to a range from 0.4% to 
7.4%.5 
 
The most common causes for file separation 
are improper use, limitations in physical 
properties, inadequate access, root canal 
anatomy, debris accumulation, choice of 
instruments, excessive force and 
manufacturing defects.6.7 
 
Instrument fractures during root canal 
treatment hinder the clinician from optimal 
preparation and obturation of the entire root 
canal system.7 
 
It is needless to say that the prognosis of the 
teeth with broken instruments in the canal 
may be lower than the ones without any 
obstruction to the apex.8 When the 
instrument separation occurs the clinician has 
the choice of leaving the instrument in the 
canal or attempting to remove it either 
surgically or nonsurgically. 
Removal of the fractured segment, bypassing 
and sealing the fragment within the root canal 
space or true blockage are the approaches  
 
 
mentioned to manage a separated 
instrument. It is said that these approaches 
should be considered following the 
evaluation of the pulp status, the root canal 
infection, the root canal anatomy, the position 
and type of fractured instrument and the 
amount of damage that would be caused to 
the remaining tooth structure while 
attempting retrieval. Numerous methods 
have been proposed to remove obstructions 
from within the root canals with varying 
degree of success.7 
 
This  paper is about the successful retrieval of 
separated file using braiding technique and 
ultrasonic tips which is explained in the 
following case series . 
 
CASE 1-  
A 25 year old female reported to the 
Department of Conservative and 
Endodontics,  Sangamner, Maharashtra with 
the chief complaint of intermittent pain in 
lower right first molar since 2 weeks. Pain on 
percussion was present. Patient had gone to a 
private clinic two months back for the 
treatment of same. On radiographical 
examination incomplete treatment with 
fractured instrument was seen in the apical 
one third of the distal canal approximately 3.5 
mm in length.(Fig 1a)  
 
  Figure 1A  Separated instrument in  
   distal canal of 46 
 
Root canal retreatment was started. 
Biomechanical preparation was done for 
mesiobuccal and mesiolingual canals using 
hand Protaper files (Dentsply) with crown 
down technique. Initially ultrasonic tips were 
used to loosen the fragment in the distal 
canal.
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Figure 1B . H files are placed to engage  
the separated instrument    
 
Figure 1C Separated instrument  
retrieved from distal canal  
 
 
Figure 1D Seperated Instrument  
 
 
Figure 1E Completed Obturation  
 
Root canal retreatment was started. 
Biomechanical preparation was done for 
mesiobuccal and mesiolingual canals using 
hand Protaper files (Dentsply) with crown 
down technique. Initially ultrasonic tips were 
used to loosen the fragment in the distal 
canal.                        
Then the fractured fragment was bypassed 
with the use of small number k files i.e. 
number 10,15 and 20. Using the braiding 
technique i.e. 2 hedstorm files of size 20 were 
passed along the length of bypassed 
instrument and twisted to grasp the 
separated fragment(Fig 1b) and removed 
from the canal as a single unit(Fig 1c and 1d).  
 
Obturation was completed using AH Plus 
sealer with lateral condensation technique. 
(Fig 1e) 
  
CASE 2  
A 30 year old male patient reported to the 
Department of Endodontics with the chief 
complaint of pain in the lower right posterior 
region. On examination the tooth concerned 
was found to be lower right first molar with 
caries involving pulp. On radiographic 
examination, periapical lesion was present at 
the mesial root end (Fig 2a) and hence root 
canal treatment was advised. During the 
cleaning and shaping 25 number k file 
accidentally got separated in the apical third 
of the mesio-lingual canal. (Fig 2b) 
Figure 2A. Preoperative radiograph of 46                                  
Figure  2B .  Separated instrument in 
mesiolingual canal 
 
Fractured fragment was bypassed with small 
number K files i.e. number 10,15 and 20. With 
the help of braiding technique using H file 
no.20, (Fig2c) instrument was retrieved 
(Fig2d) and root canal treatment was 
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 completed (Fig2e). 
 
 
 Figure 2C . Instrument engaged with H files
                             
 
 
   
Figure 2D  Retrieved instrument 
  
Figure 2E . Completed obturation  
 
CASE  3   
 
A 19 year old female patient reported to the 
department with pain in the lower right back 
tooth region. On clinical examination caries 
was present on the distal surface of the tooth. 
On radiographical examination the caries 
had approached to the pulp. Root canal 
treatment was advised. The treatment was 
initiated and while performing 
biomechanical preparation a no-25k file was 
fractured in the apical one third of the distal 
canal.(Fig3a)  
 
Biomechanical preparation to the 
mesiobuccal and mesiolingual canal was 
completed with hand protapers (Dentsply). 
Then ultrasonic tips (Pro Ultra, Dentsply) 
were used to loosen the fractured fragment 
and then was bypassed with 10, 15, 20 and 25 
number k files . Then with the help of 
braiding technique separated instrument 
was bypassed and loosened in the canal 
(Fig3b).  
 
While irrigation protocol was carried out with 
sodium hypochlorite and saline; the loosened 
instrument fragment flushed out (Fig3c).  
 
After which the conventional treatment 
protocol for root canal length determination, 
thorough cleaning and shaping and a three 
dimentional obturation was followed to 
complete the treatment procedure (Fig3d). 
 
 
Figure 3A .  Separated instrument in distal 
canal of 46                
 
Figure 3B . Separated instrument bypassed 
with H file  
 
Figure 3C   Instrument retrieved  
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Figure 3D  Completed  Obturation  
 
DISCUSSION  
There are various factors that must be taken 
into consideration before attempting retrieval 
of broken instrument from the canal. 
Management of the separated instrument will 
be influenced by the length , diameter and 
position of the fracture instrument in the canal 
along with the length of diameter and canal 
curvature and in addition the root 
morphology including the thickness of the 
dentin and depth of external concavities.9 
 
File separations in the root canal are common 
in endodontics inspite of all the precautions 
taken.  
 
The reason could be the metallurgical defects 
like the pre-existing cracks on endodontic file 
surface which may lead to the separation of 
endodontic file when passing through 
extremely curved canals due to rotational 
bending and flexural and cyclic fatigue.10 
 
 The canal with a separated instrument may 
lead to improper access to the apex and may 
not allow proper cleaning and shaping  of the 
root canal which may lead to compromised 
endodontic treatment and unfavourable 
prognosis .5  
 
The separated instrument can be managed 
either by the orthograde or surgical 
approach. Orthograde approach include 
either removal of fragment, bypassing the 
fragment or cleaning and shaping to the level 
of fragment and obturating to the same 
level.11  
 
Various devices and techniques are available 
for instrument retrieval. Some are widely 
used while others are only of historical 
interest.  
Ultrasonic technique is widely advocated in 
the past few years by some authors. The 
advantage of this technique is that it is not 
restricted by the position of fragment in the 
root canal or tooth involved. 12 
 
Another technique of instrument retrieval is 
the braiding of endodontic files. This 
technique requires a H file or K type file to be 
inserted into the root canal to engage the 
fragment and withdraw it.  
 
This technique is effective especially in cases 
where the fragment is located deeply in the 
canal and is not visible or the fragment is 
loose but cannot be retrieved by other 
means.11This Technique’s advantage is it is a 
simple technique that can be used to remove 
pieces of fractured instrument or silver point 
from deeper in the root canal system. The first 
Hedstroem file is gently screwed into the 
canal alongside the object, and then the two 
Hedstroem files are then gently inserted. 
These files are then wound around each 
other to engage the fractured instrument and 
withdrawn together. The objects should be 
gripped by the files and removed.13 
 
In this case, first the ultrasonic tips are used to 
loosen the fragment inside the canal and then 
two Hedstroem files under copious irrigation 
with 5.25% sodium hypochlorite and saline 
were used. The two files were braided and 
the instrument fragment was grasped and 
pulled out.  
 
Studies have shown that if it is possible to 
bypass the instrument then there are greater 
chances of removal14. In the present cases, 
the files were bypassed and so decided to 
remove the fragment with minimal damage 
to the tooth and supporting tissues. Thus 
braiding method was employed which lead 
to successful removal of the fragment with 
least amount of damage to the tooth and 
supporting tissues. 13 
 
There are various other methods used for 
broken instrument retrieval, one of which is is 
chemical method using chemical agents like 
iodine trichloride, nitric acid, hydrochloric 
acid and sulphuric acid etc. This method may 
help in achieving intentional corrosion of the 
metal objects but could be irritant to the 
periapical tissues if extruded through the 
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apical foramen. 13 
 
Also the use of Masserann kit has shown 
successful results for fragment removal.15 But 
it requires large loss of root canal dentine, 
thus could result in perforation or fracture of 
narrow roots.13  
 
In addition it has high risk of perforation in 
apical part of root canal. Even after successful 
retrieval of fractured instruments; the tooth 
root becomes more prone to fracture 
because of the loss of dentine in such a 
technique. Because of the disadvantages 
mentioned above with respect to chemical 
method and masserann kit, these methods 
were not taken into consideration.  
 
Finally it is necessary to organize appropriate 
follow-up of the patient in the event of any 
clinical complication. This allows periodic 
review and radiographic assessment. 
Regular follow-ups to anticipate and deal with 
any potential problems are advocated. In this 
way, many difficult situations can be avoided 
and patient satisfaction maintained.2 
 
CONCLUSION-  
Adhering to the saying that, Prevention is 
better than cure, the clinicians should have 
the knowledge of root canal morphology, 
adhere to proven concepts and techniques 
or methodologies utilising all precautionary 
measures during root canal preparation to 
minimize separation of root canal instruments 
during the root canal procedure. 
 
 However, if the clinicians fail to retrieve the 
separated instrument with the best possible 
techniques which are available, it is advisable 
to perform periapical surgeries or extraction 
if clinical symptoms and/or radiographic 
findings persist. 
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